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(54) NON-AQUEOUS ELECTROLYTE BATTERY 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a lithium 
secondary battery which enables coexistence of high 
electric discharge capacity and outstanding cycle 
characteristic, and its manufacturing method by 
development of a high capacity positive-electrode 
material which is not accompanied by a generation of 
gas. 

SOLUTION: In a non-aqueous electrolyte battery which 
consists of a positive- electrode active material which 
have a compound metal oxide having Li and Ni as main 
ingredients, a negative electrode which can delete/insert 
Li, and a non-aqueous electrolyte, the pH of the above 
compound metal oxide is 10 to 11.5. 
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40 t ECi:roS-g-«S«Ktffc5t. ^am-y-'T^'/viltttSrjS 

fe-s^T-asbVo 

[0 0 7 4] $ibtc^^«JteS^<g;T$-lirSS-^*^b<g;*5 
S^gj^Sr 2 0«:S%4^iT-g•^-Cfc iV^o iSJteS^JKt b 

[0 0 7 5] #;4c^i«<DJ: t)iif*bv^Mfi£tt, B L i: E 
C. BLirPC, BLtECtDEC. BLirECtM 
EC, BLirECtMECirVC, BLtECtVC, 
BLirPCtVC, foSVMiBLtECt PCtVCT- 
so wOJtt, EC©«:aJt^^»i5~4 0«:S%i:-t- 
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i^mmx-m^ lea 5 - 1 mm^ s stt^s *> s * . 

^« i: B L t (DSIES::^^ U.. ^»S1^'1' ^' 

t/5SBlltc/i5pr|g1±dS$>5c EC 

^<^>jeii»* LV^^Hf±. 1 0~3 5ft:i»%T-fe5, 4 
fc. DEC. MEC. PCS.t;fVCj5^e>S«tt5^^'S< 

**^iitC*J»t5DEC. MEC, PCXWC}6»f>S 

5o rrofcit). #^*^Mtc*5tt.5DEC, MEC, PC 

aiSH:, 1 0«:a%iJlTi-r5::i:55M*UV\ Mic&S 

WTRBfllia. 0. 0 0 idSiJ*L.<, 
bV>TI?Sffl[l4 0.05 **:a%T-fe 
[00 76] #4;::. 5 Of*:a%J; . 95^a%£i 
T©BL. EC2ftT/VCSr-&tf**^«C:^&*UV\ r 

i:, «?lF^=Sr*5K boo, i«ja»^^©;itf;^^^SraiSI 

[0 0 7 71 S^t, ^^Tk^^KiUTH:. m^X^ftm^^ 
^-t^^(D<DiXt>'0\^. 5 0f*:iS%i»)#<. 9 5*t:iBI 
%^TroBL, EC&U!3?«;K'ft:-^ifetr-^tftcoS:ffiVN 
Tt^v^. S(rffi^#iSfl:-g-(K)i: i,T»4. ^V'-^ 
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Eco3{*:ajt^»i. m^\.t:.<obnm£m^\^i. 

9 5~4 0**:a%i:i-5C: tAS04bV\ EC© 

ffl)SiJ-r5r.i:*st?#5o tScT. 5 0«:iS%J;t9#<. 
10 9 5<^a%iUT(OBL. ECSU!3^»;Kik-g-^Sr-^ti-# 
7K®^Sr-&*i-5#^7km»S!fi. A® t B L t ©RJSS: 

14, DEC, MEC, PC, TFPCS.t/VC 

!&Si?*LV\ DEC, MEC, PC, TFPCStfVC 

i^tbmt£fi^ci^t£< t ^> ias*-p>^£5^j«^S5*p-r5 

rirfcioT, A^SiiBLtCSJJ^^SrJEl-ffliSiJ-rsri: 
DEC, MEC, PC, TFPCRXJ^VCi^tbmttin^ 

'pf£< t^\mm*^hf£^^3^m(om)ym\^. #crs 

^$^x5t»-C»4^£<, ^(DWmt'i^-C^i:ot£ML\z.^ 

^t^^-r^(D^-^ji^\z.i!^uir:^:Li:ifimm\^f-£^t^. & 

3^iK05^|gJt^l4, 1 0«:||%etTt-f-5r ir^ss* 
30 bv\ Ml'*f*bv^ft:ffiJ*^f4, 2ft:®%WT-Cfe5» 
^4=ait^«©TfiB»4, O. QOlW-m%\^-t^^ 
t*s»*b<, 3E^c^f*bv^TISffiWL0. 0 5<*:a%T? 

[0 0 7 81 ««K®S5IH*7K^iKlw^*i-5^«J:l4, 
0. 5~2. 0^/J^/l t«ss«bv\ 
[0 0 7 91 **Sfi?«tcW:, -fe^^v — ^iOlfettttSr 

Sffili^JSrO. l~l%(;5«Sia-C^jDbTtSv\ 
[00801 «?l!l¥*t«fi 1 0 0 m 

40 AhSfcoo. 2~o. 6 gtc-r5wi:as»*bv\ 

0. 2 g/1 O OmAhTleSSJC-rSi:, Effit:ft«(^'1' 
^^^-eaSSSr+^JciSor 4:*s-ctjfc< ^iSSJxiSSfc 
5o — **m»*K««S0. 6 g/1 0 OmAhSrSS 

^bV'tefflW:, 0. 4~0. 5 5 g/1 0 OmAh-efe 

[008 1] 5) mm^^^-t^-^,^^ 

50 t(IiES«14S:*i-5iS55>^»±, #^7Km»Sf«riS^bfc*t 
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(PAN) . ^VTi^ I) l^—h (PMMA) , ^VV 
yibK-nyy^i^ (PVdF) . iSi]) ^^tyf-/u (PV 

c) , sfctidfy ^^^>':^=¥-9-'t' K (PEo) 

sKy 7?/{tK'=yri'»i. i^*m«p?SfSr«i^i--5 

[0 0 8 2] glfttSr=ti-5i^4)-^Ji. IE®. Affi. -fe 

[0083] «?fetC-&*iX'5S*ttSr*i-5i^5^^©i^ 
«?&«fi 10 0 m A hSfcUO. l~6mg \C-t 

fc5o mm^^^-r^i^^^(Dnmimm^mi o om 

i^4W± 9$f*Lv^^ffl»i. «?lfe^»l 0 OmAh^fc 
•90. 2~lmg-Cfc'5o 
[0 0 8 41 6) 

h^fflV^Sr ti6S»*LV\ r<0^1-SWfi. SST-fcS 30 

pj^lt (flexibility) Sr^-f-Sfefe 
JcmffiS¥* fc»**7K®»*Kd» P>l6^-r 5 J: •? 

[00 8 51 ^1 <o^mwc^^ivhmmm}-i. 
tf, jKyji^u^', sKy f^i^^*»f>?i^iKi-5r t 

[0 0 8 61 msra, ^j;t«. t/w^^^^a, 4o 

X, ^-y^^/w^^^tf i:*5-^#5o ^r- 

-rsSfJSrfiPo wOTrtgpSfJiiSfi. l®!g<7>«JiiS, so 



[0 0 8 7] ^^tJfOffSiSO. 5mmSr®x.5i:> a 
?t!l©«»Sfc •) ©^fiASffiT-rS. Sg 1 ®^^«-©ff $ 
liO. 3mm£iT»Ci-5r t*S»*b<. Ml-»4b< 
»iO. 2 5nimfilTt?. *'t)»*L<l*0. 1 5 mm£i 
T-Cfc5. ^$iSSO. 0 5mmJ:!J^t>t, 

•«^«6«US<*'So rrofc*. ff$©TKffl«:0. 05 
mmJc-rsr tasjf* UV\ M{cif4L-V>TKtt«0. 
0 8mm-C. *'b^^f*LV^ffiHJ10. Imm-CfcS, 

[0 0 8 81 etTJ:iIft?gi-5:3&jSfeTjl!l 

T, 1 c m&.±Mf\,X^^-r^ 3 .*^Sr^imt^3lSi 

^«<0»$ti-5. <t*J. H5f5^^«©«ffifcm4fe (eS 
*-^^^©ay^S:fT5>o SJI2^^$tco^®»;iP 
/UjJx/UAT$ m?SE-T?«#St5r •? PVd FSr^ 

[0 0 8 9] ::L<Dii':)t£^mi$.i)^hm^^ft^^^m<D 
-^mmt.. mMmm. (Ah) 1 1 k h z romi^SB-r 

>'t*— ^^i^;:^ (mQ) (75iBI*Sl OmQ • Ah6A±. 11 
OmQ • AhfitT-CfcSr i:*SS*UV\ SSt-Olf 

sfem#*4 1 %m.m^-< ^ fvw&.^ i. 9 is]±-r ^, t ^s-c 

t5„ rrtf. ^«^J:*>5v>f40. 2 

li. 2 0mD-Ah«Ji. 6 0 mQ • A h £tT-C?fe5o 
[0 0 9 0] a^fe^gt^r^-f— ^i'^';^(^iaSrl OmO 
• AhgiJi, 1 1 OmQ • AhEtT»Ci-5,(0«:, {fj^ 

[00 9 1] miXS : «ffiai(©f^S 

[0 0 9 2] jE^tASSr^corB^t'S^e?: 

T-f^M-rsi:. mi£i-6S2X@^ci3^^r. a@ 
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tt. *tr=^Ufc (2) AffiO«!T-ia?gbfc<Oi:l^iK?t't>» 
ibT»i. tff5^Lfc (3) -fe^<w-^'©fln?fftigUfc© 
10 0 9 31 m2X.U : ^S«--©Jf A 

Sr?g» ^ * 5 r m i t) # ib ttfc^fiS M p A- e> 
tc-g-S$'*S„ t&IS^^KWUTH:. StriBUfc (6) ^1-^ 20 

(5) oS«tt=lr*i-5^55)-^®«-CiftllUfccoi:l^«l 

S?;>t'9^/V7:*-/WAT5 K m&l 5 3*C) SrWSr i: 
;!i5T-#S„ *ttl®«c^);»^;SS2 0 0'CSrj68;t5i:. ^3* 
-t^M^ni^nm.^^: 1 0 0'C«TlcUfcgg. S:ilS^r^ 

5 0*01^^-5 rt*5«F*LV^ *«^«lro«»;^Sr 

±Rg»i. 1 8 o'Cir-r5::t*s$f>»cif*L.<. « 
fc, ^^wTfiS^itw: 1 0 0 "Ctcf -5 ;r t as $ u 

0 5 — 2. 5mfi%CD®HfC-r5r t>6Sif4UV\ rtt 
ItJJctOJ: p^caStciiSt^T-fcS. StrfESSSrO. 0 

0. i~i. 5as%t?fe5, ffiris^oaAa»i. str 
IE^<?3^3BPl4Sr*-r 5 ^5^^<r>m^i>i 0 . 0 5 ~ 2 . 
5mS:%-C$)5J©-a'x S^i^S:! 0 OmAh^fct) 0. 
l~2ni 1 £0®ffl{ci-5r i:SSif*UV\ mitZicroj; 
5nca*tcJ;St<D-Cfo5. tftiaaAfi^O. 1ml* so 
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V^^Sfix m?&^Sl 0 OmAh^fc!3 0. 1 5~lm 
1 -CfcSo 

[0 0 94] H 3 Xg : 

wieA® t mm±y< ^— ^ ;65 r t> ieps.t/^#ic^ 

[00951 **S. mffiSffi. «ao^|«&-&tf i t 
[ 0 0 9 6 1 1 0 0'C«T■T?^TP r i:^5jf 

fcS. rojfc*. Kggftjftilftf*. 4 0-1 0 o'Ct::i- 

[0 0 9 71 ^4X@ : itit 

[0 0 9 81 HTiimmmtVXft. ttTK&UyS: (4) 

[0 0 9 9] ffr;^L^ci!!J§:^j£^c*5v^T^i. 
iixiWLT*»fefi'ofcas. ^«*^^cnzi(rt*T^caEASr^To 

^iiktE^^xmmmt:i¥m-r^. m^immm\cmmm 

«t:#^ ^-Brfc«. StrlHmffiSf JcX^lfciS^SriSi-r t {c 
I— ^ co^lsei^JcS*tt5r*-f-Sli55>^Sr#:&it Lit) 
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[0100] ^5 : |!]^^« 
±IBwin< iciia;^^S:Tfczn>:m?&tc 3 o'C-s o-Cwia 
a*#Tt?. 0. 0 5Cei±, 0. 5ceiT«o^m^— 

•^tiSv^u. 21^-r^/^eiJl^fo■rt> J:v\ io 
mmz. 3 0 "c- 8 0 'C(oias^#Ttc i ^p^~ 2 0 ^ra 

[0 10 1] wr.-c, \ c%flL^^— V tviiismmm. (A 

10 10 2] $3^«rota*«:WIEtefflJ-^5£-r505fiiJ: 
oJ:5*S*{cj;5tw^fc'5o «!J^«ia* *s 3 o "C* 

[0 1 0 3 1 lO^Eao^mV'— h^O. 0 5~0. 5C 
[0 104] r©J:p/fXS*=ar<i-r5ri:l-J;o-C. 

tis-etsfcft, 1 k H z 03 

4: 1 kH z ©[^^^ ^'f— ^^^^cDiBISr 1 OmQ • Ah 
1 OmQ • AhJEiTro*EH{wi-5r.i:*S-e#5o 

[0 10 5] 

[0106] HiSfiaj 1 40 

Om2/g(757KK{ky^^'A!^*t. 

=■ S"{r/W7Kil'fk'fe!^5|C (Nio.75 Coo.is A 1 o.os (O 

H) 2) ^mm\^. *®?<t;y^!i7A : =5"?^/v-7K^ft^ 

Srl. 01 : iroit^T-. *«^^Ji*tc5>«c|gtcSA 

[0 10 7] S-g-!^*Sr|£*gUfc^. S-g-i^^SriK^*^ 
F^lcffiSb. *prtlc^sg;^^S:i5ftA^-ar/id5e3 5 0 or 
-e2^^<gJ^U;fe^, $f,JC7 5 0'CT'2 4^F^*j^ so 



^?:tTV\ ¥^«tSl 0 Mm©L i,N io.75 Coo.is 

A 10.06 oz^f^sufco n^ivtz.iEmm^Kmm<op 

[0 10 8] <EScOf^SS>#b*tfcjE«SJK(R«&5^9 
ia*%SrT-fe^ui'7^9 5'^ 3. 5m4%, if 7-7 r 

-Yh3. 5SJI%RtF3i^v>':^a fu^v/^nv^y-^ 

l&3fe2MS%i: h/i'^:^SrADx.T*lciS^L.. 10cm 
2 1 OlB«73fiJ-§-eii:SO. 5mm©7LiJ#fti-5 

#?L«T/U5 = i7Am (ffS*Jl 5A£m) 

AS 2. 9 g/cm3 T% iE@«aSAmf$©ia5ffiimJt$ 

[0109] <ASOf^a!!>ASffi<feS t 3 0 0 0 

dS8;im. ¥*&i»^£ft*S 2 0 At m, ^^SffilSRi (dOO 
2) *S0. 3 3 6 O nrnW^lSfffife) ®«&*Sr9 3«fi 
%i. JeSfSOi: UTsi<!J ^y-fbtr^y^v (PVdF) 
7Sl:%4:?rJl^b. ijt?r 1 0 c *3 1 0 1@<D 

fm-e-TfjSMO. 5mmK>?L*5:^^-r5#5LK^?S (J?$ 

i-5r ttcj:t9«ffiffi«*si. 4g/cm3t?. t^^S 

[0 1 1 0] <-fev^V'— ^>;p$dSl 6 wm. 120 
■C, 1 n^-^<r>WsMl^ 2 0 #?L*i&s 5 0 %©5K 

[0 111] <#^*m»«co^«>E7 5"fk/}^e7®?y ^ 

iJ^A (LiBF4) ^3L'^U>'i!j--^:^—h (EC) i: 
y-^^u'^ii y.:^ (BL) 03?!^^^ (iS-g-^m* 

2 5 : 7 5) i::i. 5^/}^/immvx0^mMm^m 

[0 112] <«ffi»©f^S!l>Wi6L.fcJ:5lcbT#P> 

[0 113] <mM(om.^±x >T /I- j*^<Dmm 
izmmi^it, m^^^^-r'bi^^'}'X'h^^v:7^yit\f 

^y^^v (PVdF) ^*^^l«-C-fc5v^^^/i':7;*-/w 
K (»^!6S15 3'C) fco. 3aj|%^«*-er 

l-mite^Sl 0 OmAh^fct5 05fi:AS0. 2mli:/£5 

[0114] ^cv^-r% striae 5.^— h-7^'/i^Ai^©m® 
anc 8 0 x^x'M^m^mt: 1 2 ^^is-r :i 4: j; 9 mmm 
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w*ffit-#?LK/j:g«gBSr?^fig L.;fc. P V d F (OUSi 
tt. «?i&SJH 0 OmAhSfcU 0. emgtffcoito 

[0 1151 ^— h-7 ^ /\^j>.p^(Dm.mmizmti 
0A^m.mm^mmms.i Ah ^t:iy)(D&i)i 4. igt^i 

[0 1 1 61 c:<?5^7Km^«-?>cmmt-*f-L-. ^o*mx 

Si: LTetT^^aeSrJSUfco 4 0'C«>i^iaS^ 

TIC5 hSfefSUfc^, -eroai^T-CO. 2C (16 0ni 
A) -C4. 2 V*-e^m«fE • J^mjE^mSr 1 O^FB^=fTo 
fco -ttO^O. 2C-e2. 7V*T-Jfemb. $?>lC2i^ 

[0 1171 <i|#14Wfli>^?>n:^^*^jaEr:»:m?ib.<^ 
^astF^^^cm■^^-^'^/^i|#^4^p'<sfc^e)^co. sci^ 

— ht?0?4. 2 v;£m«ffi • ;£«ffi©3^ra5fe«i: 1 CV- 

— hro2. 7 V^^cti®•!^>f ii'/wSriliiJjgUS 0 of-^'^ 
/v^fflL-:t^<^^a:^i$*?:ja)^Lfc„ 4. 2V 

^m^9 O'er'! omm<Dmm^fifm^(omti^m^\^ 

fc. *iS«aj 1 <z>«m<om?i'RH4iSr« 1 ic^i", **5. fit 
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O. 1 0%tiJb2 0%*^05»-g-»*A. 2 0%£iJi(Oi^ 

%&.± 9 5 %?|5^ro^-g'(iO. 7 5 %«± 9 0 
[01181 SlJite^ 2 5 

10 ^(cUTpHl 0~1 1. SSOI^fg^R^f^ML. # 

[01191 itSE«3J 1 ~Jti!5«sj4 
]EffiSiS)K©S^J§xs^c*^v^x. TkR-fl: y ^ a t = y 

mizi^xjEmmn^on^rfm^. phio~ii. sw® 

20 flsffl ux^^ 1 1 mm:: ux#7ic^jexj5:m?i&*f^»i 

se>i-*s£^ji il^^^cLxsmwtfSr^fofc„ 

[^1: 







mm 


(%) 








PH 


(Ah) 








11. Z 


1.00 


92 


® 


® 




10.0 


0.95 


85 


0 


0 




10.5 


0.97 


85 


® 


® 




11.0 


1.00 


90 


@ 


@ 




11.5 


1.00 


90 


0 


0 


^916 


11.2 


1.00 


92 


© 


© 


ttmi^ 


9.0 


0.85 


80 


X 


X 




9.5 


0.85 


82 


A 


A 




11.7 


1.05 


82 


A 


A 




12.0 


1.10 


80 


X 


X 



i»7L^;6S3 nm~3 0 nm<73jE*i?g%e?rf^SlU/:i„ » 

7kmm=.»immt:ifm * izmmm 1 1 mmz lx 
?L^*j i v^mmmmrm 2 icjus^aj 1 <©i^* t mem 

■To 

[ 0 1 2 0 1 it^m 5 ^ 6 



40 ^TL^dS 3 n m~ 3 0 n mW^H^tOIffi^SifeS^f^S! 
bX^Tk^jKjr&mMSrf^iiSl $ b tc^iSfiRJ 1 t P 

m2] 



50 
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( nm) 


(Ah) 


(%) 








11.2 


18 


1.00 


92 


@ 


@ 




11.2 


3 


1.05 


89 


© 


® 




11.2 


10 


1.02 


90 


® 






11.2 


20 


1.00 


92 


® 


@ 


mmm 


11.2 


30 


0.98 


93 


® 


® 




11.2 


1 


1.00 


80 


O 


O 




11.2 


50 


0.90 


93 


O 


o 



II 0~^ig«^l 3 
Sao. 01cc/g~0. 1 c c/gOjE@?§^SSr 

[0 12 11 it1&m7, 8 
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^^dSO. 01cc/g~0. lcc/g©^H^Icfc 
iS«»Ji«>i^«t*lc*i-. 

[^3] 





pH 


(cc/g) 


mm 

(Ah) 


{%> 


90*Cf7^^ 






11.2 


0.0070 


1.00 


92 


® 


@ 


ns^^io 


11.2 


0.0010 


1.05 


89 




@ 




11.2 


0.O030 


1.02 


90 


© 


@ 


^^J12 


11.2 


0.0050 


t.OO 


91 




@) 




11.2 


0.0100 


0.98 


92 


® 


® 




11.2 


0.0005 


1.00 


79 


o 


o 




11.2 


0.0300 


0.90 


92 


o 


o 



10. 5~i 1. 5(r3mmmcmm-r^t. Mi&^Mf^ 

fc. E«Sf|&SI<^«ffl?L¥:^SSr 3 ~ 3 0 n m. ft?i5^a 
*0. 0 0 1~0. 0 1 c c/gro®fflrtl-$Bfflii-5 4: 

[0 12 2] 

m 1 1 *M?^«)#^zK««S«fl&©— WSr*i-»fB 
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[0 31 igi<D#^7km»««jtef-*jJt-5E«i. 



[1112] 



(14) 



#IS2 002-2 0 3552 




(72)?&M# !ss a2)^mm mm 

(72)^8g# Ji^ 1^— Fi$^-A(##) 5H029 AJ04 AJ05 AK03 AL06 AL07 

W3S5;iimjl|lI^TtT^lE:/MRim2:Bri#±i& AM03 AM04 hjoo hjoz hjot 

^^^M^m9^m?^±i^^-p% Hjio 

5H050 AA07 AA08 AAIO BA17 CA07 
CB07 CB08 HAOO HA02 HAIO 



